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Claims for the following Contracting States: ES + GR. 
@ Nucleoside derivattvat. 

@ L-ribofuranosyl nucleoside analogues of the formula 

0^ 

B 




Ri is H. F: R3 is H. OH. F. 
constitute a chemical bond; 
R3 Is OH or 



N3. CN or R^ and R^ together 



r 



wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine 
or 



0 

II 



\ 

OH 
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II 



-•O-P--O-P-(OH)- 



n 
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wherein n is 0,1 or 2; R* is OH. NH2; R* is H. CHz or CaHs.with 
certain provisos, in the form of a mixture of alpha and beta 
anomers or in the form of an alpha or beta anomer for use in 
therapy in pharmaceutical compositions for therapeutic or 
prophylactic treatment of infections caused by HlV-viruses. 
hepatitis B virus or herpes viruses. 
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D scriptlon 

Nucleosld derivativ 8 

. "'IhetrsentinvenL relates to novel chemical compounds and pharmaceulically acceptable salts there J 
u,h^h rin hruLed m theraphy for Iherapheutic and prophylactic treatmer.t of the acquired immuno deficiency 
?vTd?o^ ^JlOS) iSd Stbns cau«d by viruses requiring reverse transcriptase for replication, such as 
humarm JSfldency viruses and hepaWis B virus, and also for treatment of other vir^^s diseases such as 
mose oZrpes viruses, diseases vrtilch include both common infections and neoplastic diseases, i.e. cancer. 

10 

""'TZt^TJllTon bodily functions is the end result of changes occun^ng at the cellular and 
suEellSteJ iveTs ^^e pathogenic changes at the cellular level are different for drtferent combinations of 
JirSe! al^d host cSs While^some viruses cause a general destruction (kiHing) of certain cells, other may 

'TmToTa^t^oron^^^^^^^^ herpes dermatitis (including herpes labialis). ^e-T^J K^^^^^^^^^^ 

nerTtaHs heroes zoster, herpes encephalitis, infectious mononucleosis and cytomegalovirus infections all of 

A aS B S> Sre caused by influenza A and B virus, respectively. Another important common viral disease Is 
Cirl? hep2Sis and especiallj hepatitis B virus infections are widely spread. Effective and se^Bctive antiviral 
roenu arfneSed for treatment of these diseases as well as for other diseases caused by vimses. 
'Svera diSnt vimses of both DNA and RNA type have been shown to cause tumors in """^aj. The effec 
of Sncerogenic chemicals can on animals result in activation of latent tumor viruses, it is poss ble that tumor 
viSes are' nvolv^^^^ tumors, "me most likely human cases known today are 'eukem«s. sarcomas 

breast carcinomas. BurWtt lymphomas, nasopharyngeal carcinomas and cervical cancers where RNA tumor 
J mses and herpes viruses are Indicated and papillomas where papilloma viruses are 'nvoh.«d^Th« m^^^^^^^ he 
search for selective inhibitors of tumorogenic viruses and their functions an important undertaking in the 

'TnThe'?atet veXa new disease was reported, which subsequently was referred to as Acquired Immuno 
nJ«rio„r.« <;«ndrome (AIDS) it is now generally accepted that a retrovirus referred to as HIV (Human 

°mlnoSeficK^^^^^ 

STociated Wus (UV) plays an essential role in the etiology of AIDS. Different types of HIV have been found, 
such as HIV-1 and HIV-2 and more are likely to be isolated. ^ . < 

^DS is chiacterized by a profound immunodeficiency due to low numbers of a subset of 
lyrnphocyte-T-helper cells, which are one target for HIV infection. The profound i'",["""°'^«fif;!"=y;" ^^^^^ 
p™s makes these patients highly susceptible to a variety of opportunistic infections ot^actenaJ fungal 
Protozoal or viral etiology. The etkJiogical agents among viral opportunistic infections are often found n the 
Se°Ssvin.sgroup.l.e. herpes 

S^omegaiovirus (CMV) Other retroviruses affecting humans are HTLV- and II and examples of 
Smses affectSg animals are feline leukemia virus and equine infectious anaema virus. Human diseases 
sJ^S as multiple sclerosis, psoriasis, tropical spastic paresis and Kawasaki disease have also been reported to 
be associated with retrovirus infections. . 

Hepatitrs B virus infections cause severe disease such as acute hepatitis chronic hepaW«. fu« 
heoatrtis in a considerable number of persons. It is estimated that there are 200 million patients with chronic 
hepa Sil B infection in the world. A considerable number of the chronic cases progress to '-ver cirrosis and 
liver tumours. In some cases the hepatitis infections also take a rapid and severe course as tulminant B 
heoatitis with about 900/o mortality. At present there is no known effective treatment against hepatitis B 
infections. The replication of hepatitis B virus is similar to that of retrovimses and it contains the same essential 
virus reverse transcriptase activity. 

^XsSat number of nucleoside anaJogues exhibit several antimetabolic activities. They do so by substituting 
for or competing with the naturally occuring nucleosides. Recently some nucleoside analogues have been 
described which inhibit in cell culture the multiplication of human immunodeficiency virus (HIV also called 
HTLV-ni LAV) the causative agent of AIDS and AIDS-related complex (ARC). The naturally occurmg 
nucleosides and most nucleoside analogues described which inhibit HIV multiplication are beta anomers 
where the sugar ribofuranose has the D -configuration. ^ ^ ^ a l. u • ... ■ • a 

The synthesis of the compound p-2'.deoxy-L-uridine has been descnbed by A. Holy in Nucleic Acid 
Chemistry Vol 1 ( 1978) pp 347-353 (Eds LB. Townsend and R.S. Stuart, Wil y. New York N,Y.) and by A. H ly 
in Coll. Czech. Chem. Commun. Vol. 37 (1972) pp 4072-4087. In this latt r publication the syntheses of 
R.2'-deoxy-L-thymidine and p-2'-deoxy-L-cylosine also are described. 

EP-A2-0 285 884 describes a process to produc a- and p-L-2'.3'-dideoxy-nucleosides ar^d their use as 
antiviral and antiobiotic agents. Said compounds can be represent d by the f rmulas 
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HO 



and 



HO 



wherein B can 



be adenine, guanine, hyp xanthine, diaminopurine, uracil, cytosine. thymine and 5-ethyluracH. 



^i^lff^Si^SSrilates to new L-ribofurano.y. nucleoside analogues of the formula . 
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wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 
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and the radicals R\ R^. R* and are defined as follows: 

R2* h' oh. F, N3, CN or R^ and R^ together constitute a chemical bond ; 
R3: OH or 



35 



\ 0 0 
II II 

Jo-p-l-O-P-(OH). 
[ OH 

wherein n « 0, 1 or 2 ; 
R*: OH, NHa ; 

with ?he^p^ovi2^ when RMs H and R3 is OH. then R^ must not be H, and further that when In the p-anomer 
Ri is H. R2 Is OH and R^ is OH. B is adenine, guanine, hypoxanthine. 2.6-diaminopunne or 
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Wherein is C2H5 when R^ Is OH and R^ is CH3 or C2H5 when R^ is NH2; and pharmaceuticaliy acceptable 

'^Se^'o^ounds of the fonnula I may have the alpha- or the .^*a-<=°"^»97^^^^ 
Freudenberg convention (1932) the same configuration at the anomeric center (C-l for aldoses) and the^t 
asymmetric centre (C-4 for pentoses) are temied alpha-an mers. Thus the c mpounds of the formula I have 
the configuration la (alpha) and lb (beta) 
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la (alpha) 



lb (beta) ; 



Said compounds have been found to inhibit the multiplication of human immunodeficiency virus (HIV). 
The invention also refers to compounds of the formula I 
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wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 



i 



35 and the radicals R\ R2, R3, and R6 are defined as follows: 
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Ri 
R2 
R3 



H. F; 

H. OH, F. Na, CN or R^ and together constitute a chemical bond ; 
OH or 



II 

-0-P— O-P-(OH). 

1 I 1 ^ 
[ OHJn 

wherein n = 0, 1 or 2 ; 

R^: OH. NH2 : , „ . 

RS- H CHa C2H5; with the proviso that w^en Rt is H, R2 is H and R3 is OH B is 




C2H5 



i 



60 in the form of a mixture of alpha and beta anomers or in the form of an alpha or beta anomer; and 
pharmaceutically acceptable salts ther of. for use in therapy. 

The compounds of the formula I are useful as therapeutic and/or prophylactic ag nts in the c ntrol and 
treatment of HIV virus infections in man. In a more general aspect, the compounds of th formula I are useful as 
therapeutic and/or prophylactic agents in the control and treatment of inf ctions caused by r troviruses and 

65 hepatitis B virus in mammals and man. 



EP 0 352 248 A1 



All retroviruses. Including HIV. requlf the enzyme reverse transcnptase in their natural cycle J?; 

SeJattSs B virus (HBV) Is a DNA virus with a unique circular double-stranded DNA gen mc 
sinate-stranded It contains a specific DNAp lymerase required for viral rephcaton. This DNA p lymeras also 
Tctfas a r vera" franscripla^ during the replication of HBV DNA via an RNA intermediate. 

Sie compounds f the formula I inhabit the activity of reverse transcriptase f retr viruses including HIV 5 

A i^sslble Tea of use for the compounds of the tonnula I is for treatment of intectlons caused by hepatitis B 

"^TnMhPr nossible area of use for the comp unds of the formula I Is In the treatment of herpes virus 
infSs TmoS the he^es Sruses may b? mentioned Herpes simplex type 1 and 2. varteella (Herpes 
Tste Mrus cSuLg infecSous mononucleosis (i.e. Epstein-Barr virus), cytomegalovims and huma,| herpes io 
vjus wpe 6. Important diseases caused by herpes viruses are herpes dem.at.tis (including herpes labialis), 
heroes aenitalis. herpes keratitis, herpes encephalitis and herpes zoster. ^ , . , 

Inother possible area of use for the compounds of the present invention is in the treatment of cancer and 
tumorSXubriythosecausedbyv1ruses.Thise«ectmaybeobtainedindifferem 

transfomiation of virus-intected cells to a neoplastic state, by Inhibiting the spread of viruses from transformed IS 
ceUs to other normal cells and by arresting the growth of virus-transformed ceUs. 

AXtaSci"'cSmpT^^^^^^^^ a compound of the formula . as an active ingredient and a 

oharmaceutically acceptable carrier, including lipsomes; and . , u u . • -i on 

rmeThS tor therapeutic and/or prophylactic treatment of virus infections m an anima^ or human host m need 20 
of treatment comprising administering an effective amount of a compound of the formula I. 

It iSrSterred aspect of the invention to treat infections caused by viruses requinng reverse transcnptase 
for reolication. including human immuno deficiency viruses and hepatitis B virus. 

tS invention also relates to the use of a compound of the formula 1 for the manufacture of a medicament for 
therieutic and/or prophylactic treatment of the acquired Immuno deficiency syndrome and infections caused 25 
hvviruses rcQuiring reverse transcriptase for replication. 

PreTerably ttiey can be used for the treatment of infections caused by HIV vimses or hepatitis 6 virus. 

Preferred compounds of the formula I 



'0> 

B 

r2 r' 



are those wherein 
Ri is H, F 

R2 is H. F, Ns , ^ ^ 

and R2 together constitute a chemical bond 

r3 is OH or 
0 

-O-P-OH ' 

1 

OH 

i.e. a monophosphate ester thereof 
R*' is OH, NH2 

^ Examples^of especially preferred compounds are those of the formula I wherein 
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Examples of pharmaceutlcally acceptable salts of the compounds of formula I include base salts, e.g. 
derived from an appropriate base, such as alkali metal (e.g. sodium, potassium, alkaline earth metal. e,g, 
magnesium) salts, ammonium and NX4* (wherein X is C1-4 alkyi). Physiologically acceptable acid salts include 
salts of organic carboxylic acids such as acetic, lactic, gluconic, citric, tartaric, maleic, malic, pantothenic, 
isethionic oxalic, lactobionic and succinic acids: organic, sulfonic acids such as methanesultonic, 
ethanesulfonic. benzenesulfonic. p-chlorobenzenesulfonic and p-toluenesulfonic acids and inorganic acids 
such as hydrochloric, hydroiodic, sulfuric, phosphoric and sulfamic acids «u • . < .k 

Mono- di- and triphosphate esters of the compounds are also included in the invention. Physiologically 
acceptable counterions of the phosphate groups include inorganic and organic countenons. Inorganic 
counterions are for example ammonium, sodium, potassium, lithium, magnesium and calcium. Organic 
counterions are derived from non-toxic bases, such as primary, secondary and tertiary amines, including 
naturally occuring amines. Examples of such amines are diethylamlne, triethyiamine. isopropytamine; 
ethanolamine, morpholine. 2-dlethylaminoethanol. glucosamine. N-methyiglucamine. piperaanc and dicy- 

^'°n cMn^^^ the nucleoside analogues of the formula I will normally be administered orally, by injection 

or by infusion in the form of a pharmaceutical preparation comprising the active ingredient in the form of the 
oriqinal compound or optionally in the form of a pharmaceutically acceptable salt thereof, in association with a 
oharmaceuticalty acceptable carrier which may be a solid, semi-solid or liquid diluent or an ingestible capsule. 
The compound may also be used without carrier material. As examples of pharmaceutical preparations may be 
mentioned tablets. drag6es. capsules, granulates, suspensions, elixirs, syrups, solutions, liposomes etc. 
Usually the active substance will comprise between 0.05 and 20 for preparations intended for injection and 
between 10 and 90% for preparations intended for oral adminsitration. 

In the treatment of patients suffering from retrovirus, especially HIV. or hepatitis B virus infections, it will be 
preferred to administer the compounds by any suitable route including the oral, parenteral, rectal. nasaK 
topical and vaginal route. The parenteral route Includes subcutaneous, intramuscular, intravenous and 
sublingual administration. The topical route includes buccal and sublingual administration. The dosage at 
which the active ingredients are administered may vary within a wide range and will depend on various factors 
such as the severity of the infection, the age of the patient etc.. and may have to be individually adjusted. As a 
possible range for the amount of the compounds of the invention or a physiologically acceptable salt thereof to 
be administered per day may be mentioned from about 10 mg to about 10 000 mg. preferentially 100-500 mg for 
50 intravenous administration and preferentially 100-3000 mg for oral administration. 

Compounds of the formula I can cooperate synergistically or additively with a wide range of other 
therapeutic agents, thereby enhancing the therapeutic potential of both agents without adding the toxic 
effects, thus increasing the therapeutic ratio. 
Therefore a compound of formula I or a pharmaceutically acceptable derivative thereof can be used in 
55 combination therapy, wherein the two active agents are present in a ratio resulting in an optimal therapeutic 
ratio. This can be provided either by a synergistic effect against the viral infection and/or by a decrease in 
toxicity while maintaining a therapeutic effect which is additive or synergistic. 

The optimal therapeutic ratio is observed when the two agents are present in a ratio of 500:1 to 1:500. 
preferably 100:1 to 1:100. particularty 20:1 to 1:20 and especially 10:1 to 1:10. 
60 Said combination may conveniently be administ red together, for example, in a unitary pharmaceutical 
formulation, or separately for example as a combination of tablets and injections administered at the same 
time or a1 different limes, in order to achieve the required therapeutic effect 

The compounds of the formula I are potentiated by interferons, other antiviral ag nts such as foscafnet. 
AZT, fluorothymidine. HIV protease inhlbrtors. immunomodulators. intereron inducers and growth factors. 
65 Particulariy preferred types of interferon are a. P and y interferon inducers such as "Ampligen" (Hem 
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Om^ combinations suHable for use according to the present invention inck.de ^^o^* 
agent is. for example, interleukln II. suramin, foscamet esters. HPA 23. inhibitors of P^te^se /uch as 
pLstatin. steroids, medications such as levamlsol or thymosin to increase lymphocyte numbers and/ r 
function as appropriate, or GM-CSF and other factors regulating cell funct. ns. 

^^^fSsS^e invention may be prepared by general methods, c nslituting a further aspect fthe 

rolidensino a alvcoside as comprised in formula I where the hydroxy! groups may be optionally protected to 
me S-1 posiS Pyrimidlne derivative, according to known methods described in the "texture 

such methods are described for example in "Basic Principles in Nucleic Acid Chernis ry" Vol. 1 (Academic 
Press 1974. Ed. P.O.P.Ts'o). in 'Nucleoside analogues. Chemistry. Biology and Medical Applications 
(Pharma Press. 1979. Eds. R.T. Walker. E. De Oercq and F. Eckstein). 




+ B' 
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2" 1 
r' 
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Examples of suitable derivatives of the reacting species are those wherein 2 is CI. Br I. aq^oxy or alkoxy R 
»nd R3' is R2 and R3 respectively as defined above with the proviso that v»hen or is OH said OH must be 
S^otected as 0-acyJ. O-benzoyI, O-benryl or O-silyl (e.g. dimethyl, tert-butylsllyl). The bases Bi may be 
S o ected with a siiyi protecting group such as (CHajaSI and/or with alkyi och acyl protecting groups. The aqrl 
D O acting groups may be used on amino groups of B and alkyI protecting groups (etherdenvatives) may be 
Ssed on carbonyl oxygens of the bases B. After condensation the products may by hydrolyzed or converted by 
conventional methods, known to those skilled in the art. into compounds of the formula I. - 

?Je compounds may also be prepared by a general method whereby the 5'-hydroxymethyl function of a 
corresponding nucleoside analogue, having the ordidary D-configuration of the ribose moiety, is oxidized to an 
aldehvde functional group and the stereochemistry at the 4'-position is inverted or racemized. after which the 
aldehyde group is reduced to a 5'-hydroxymethyl function and the nucleoside analogue having the 
L-configuration is Isolated from the reaction products. 
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Wherein B. and R2 are defined as above. . , » , ee« 

This reaction sequence has been described for example by J.G. Moffat in Nucleoside Analogues page 88 ff. 
1979 (Plenum Press. Eds. R.T. Walker. E. Declercq and F. Eckstein). 

Another method for syntheses of various 2 or 3 substituted L-sugar derivatives is to prepare a 
2 3-anhydro-L-ribofuranoside or 2,3-anhydro-l.-lyxo1uranoside analogous to what has been described for the 
svnthesis of 2.3.anhydro-D-ribofuranoside and 2.3-anhydro-D-lyxofuranoskle by for example M. TaniguchI at 
al in Chem. Pharm. Bull. Volume 22. pages 2318 to 2323.. 1974. The 2,3-opoxides would men be reacted with a 
nucleophile to introduce a fluorine, azido or other functional group and the newly created hydroxylic functional 
group could be reduced to a hydr g n atom. Finally the so creat d L-furanoside analogue would be 
cond need with a purine or pyrimidine base B whereby all the r actions in the sequence are earned ut by 
methods known to those skilled In the arts. 
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The following examples will further Illustrate the irwentlofi: 

Fxamole 1. 1-(2>D' ''""°»^-°'P'''-^°^^'':-^!!;°^"T^^^^ i jtminr (170 mg) was dissolved in 2 

M sodium hydroxide (5 ml. e han '"^'"J,^' ct d 
Chromatography (TLC. f^^VS^foSrS^^^^^ esrctiv ?y Dowex 50Wx8 Ipyridinlumr (2 9) was 
title compound and for the free '''V' P/f evaSratrd in vacuo. The residue was triturated with 

added, the solution was filtered and the solvent «;^P°^'"^ ^ j^^nt was evaporated to give as a 

diethyl ether, dissolved in -"^t^^""' mixture of two 
residue i-(2 3-dideoxy-alpha.beta-L-nbofuranosyl)-cytosine (52 mg). me proouci 

approximately equal amounts. .>,h e/^v iai -^rcv 97 Sfd C-l' a B) ' 834(d. C-4', a, B); 65.0|d, 



of reactions a-c: 



S Isodiom >«»«•) . Th. 50^«nt v»s e«poratrt 10 gve as a re»aue 1 ••cetyl-a.Md^ 
lert-Bulyl). 2SW. M. «. t): CHi): 18(8. c. an-MH). 

wa<; PvaDorated in vacuo (1 mm, 40 C) ana vaceiyi-z.o uiueuAy ^ w i^ri j , 1, /no n\ e«H cnru jn 
sli red at ambient temperature for 2 hours. By TLL (silica, ethylacetate-methanol. 5J) a nev^spot "^^^^ 

taS N7RTioTFX200. CDsODlS: 165.B(s. C-4); 156.2(s, C-2): UO.O(d. C-6.a PJ: 94.(d. C-6. a^P): 87Jd C-V. 
a. P)7l 6(d. C-4^ a. P); 65.0(d; C-5^a, P); 33(d. C-2^ o. P): 26.4(s. CH3, te^^^ 

tert-butyl). 

, . n r-rn nirirnw S O-tf rt-hiilYl^in^''nY'«'iW'-'»'p»^^,^ fi*a-L-nbofuranosvl)-ade ^ . 

^^m SSoun6 Zs prepared analo'gous to the synthesis ot the corresp onding ^ ."e yrr^^;e 
1-12 3 i deo>^-^0-t rtbutyldiphenylsily|.alpha,beta.L^ibofuranosyl)-cytosme Th amounts f the vanous 
reioentsaJe as folios: adenine (373 mg) heated in hexamethyldisilazane (4 ml), acet ni nie (2^ rnl) and 
Sro rimethl Se (0.3 ml). Addition o? ,-acetyl-2.3-dideoxy-5-0-teM-butyidlphenytsityl-^ph|^beta-L-nbo- 
65 furanSsldT ( 0 g)^n acetonitrile (5 ml) cooled to -5' C. SnCU (0.29 ml) in aceton.tnl (5 ml). 
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The Dfoduct 9-(23-dideoxy-5-0-tGrt-butyldiphenyl ily^alpha.beta-L-ribofuranosyl)-adenine (218 mg) was 

lir J K.. ^hrnmatonraDhv on silica (lOVo methanol In ethyl acetate). 
^r'firl li^T^^ -mexZ^. 9:1 Rf 0.3 13C NMR (Jeol FX 200. 00,00)8: 1S3.1(s. C-2); 141.0(s. C-8): 
{Si2r{Si?hT^^ 2 W S^I'Tp); 83.2(d. C-4'. a. P); 67.0(d. C-5'. a. P); 33.6(d. C-2'. a. P): 27.6(s. CHS. 
tert-butyl); 26.0(d. C-3'. o. P): 20.3(s. C, tert-butyl). 

'-^f^d^^^^^^^S^mm .a. 0.3 mn,o.) In CH.CIa ,20 4 at -7800. 
DMSO S S mg 1.5 mmol) and (CFaOC^sO (315 mg. 1.5 mmol) was added. After 15 m.n the reaction was 
wamied UP to room temperature and stirred tor an additional period of 2 h. Methanol was added to quench the 
TeaTon Votetie matters were removed in vacuo. The residue was redissolved in dry tetrahydrofurane at room 
temDeralure anS K-tert butoxide (1.1 g. 10 mmol) was added and stirred at A5'C for 2 h under N2. The reaction 
Se wLs then neutraBzed by addition of 50 0/0 ethanollc-acetic acid. Volatile matters were removed 
S eteTby CO ev^^^^^^ with dry toluene. The residue was redissolved in ethanol (20 ml) and NaBH* (756 
mg 20 mmol) addend stirred at 50» 0 to give the title compound in a mixture of drfferent products. 

Examole 4 i-<g-3-Dide oxv-3-fluoro-P-L-ribofuranosyl)-thymine .... . 

-Te compound is prepared from i-(2.3-dldeoWmoro- a-D-ribofuranosyl)-thym.ne by a procedure 

anaiooous to what has been described In example 3. . ' jw,. . ... w 

Mmoornd can also be prepared starting from 1-(2-deoxy- o -D-threopentofuranosyl)-thym.ne which 20 
firsns oxSfeed to"e S'-aldefJde and isomerized and then reduced to 1.(2-deoxy-p-L.threo-pentofurano. 
Siivrr^ranalogous to what L been described in Example 3. After pro 

sSoxyt group is reacted with diethylamino sulfurtrifluoride (OAST) whereby a fluorine atom Is Introduced 
with inversion of configuration and the title compound is lonned. 

Bv aialoaSurprocedure l-(2.3-dideoxy-3-a2ldo-p4.-ribofuranosyl)-thymlne can aso be prepared from 25 
lisSSlSo-a-D-threUentofuranos^^^ 

Ivmhymfne be prepared from i-(2.3-dideoxy-3-fluoro/azido-p-D-threo-pentofuranosyl)tlvm.n^ 
^inairousT^^-(2.^id^^^ 1-(2.3-dideoxy-3-a2.do-p4.Hibofuran«^ 
sylttSSne can also be prepared from their corresponding a- and p-D-ribofuranosyl thymine denvat^/es 
respectively. 



Biological tests 

Test I Pffar.t of compounds of the formula I on HIV in H9 cells 



Materials and methods: HIV inf ection of H9 cells . , „ 

H9 ce»s10i> cells per well on a 24 well plate, su spended in 2 ml RPMI-medium containing 10 «W. fetel caK 
semm 00 w/mi penicillin. 10 ^g/ml streptomycin sulfate and 2 ng/ml polybrene are exposed to 
?SlB)and different concentrations of the test compounds. The plates are incubated at 37«C In 5 OA, CO2 
S^B-7 days The contents in each well is then homogenized with a p-.^^^^^ 

Sr cenSugation for 10 min at 1500 rpm the supernatant is removed and the cell pellet 's.anatyzed by fixing 
i methano on glass plates. Human HIV positive serum diluted 1 :80 or 1 :160 is added and -ncubated f or mm 
r, 37'c -Se ptete is then washed with phosphate-buffered saline (PBS) containing Ca** and Mg^r Sheep 
anS-human^oniugate (FITC) is added and after a new incubation the plate is again washed with PBS. Contrast 
irainlng?sdoniwith Evans blue and afterdiyingthe frequency of H 
a microscope. The test result is shown in Table 1. 



Table 1- 



Compound (code) '^so 

1-(2,3-Dideoxy-alpha,bGta-L-ribofu- < 1 

ranosyO-cytosine 

(VSB 815) 



30 



35 



40 



45 



Concentration (^M) for 50 % inhibition (ICso) of 50 
human immune deficiency virus multiplication in 
celt culture 



ss 



Table 1 shows that the tested compound is an active inhibitor of HIV virus multiplication. 60 

^-^W^&^^Sp^r plate, are incubated in RPMI-1640 medium containing 10 <Vo fetal calf serum. 70 mg/l 
oeniclliin 100 mg/l streptomycin and 10 mM hepes. in absence or presence of test compounds. The number f 
celts per plate is determined after 48 h. Cells incubated in the absence of test compounds then unden^ent two 65 



9 



10 
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cell d'rvision cycles 



F5000 cells, which ar human embryo ceHs, 1x10« ceils per plate, are incubated in EagI s irtnlmal essentia^ 
medium supplemented with Earle's salts, non-essential amino acids. 10 Pto fetal caW serum. 10 mM hepes. 70 
mg/l penicillin and 100 mg/I streptomycin, in absence or presence of test compounds The number of cells per 
plate^determined after 48 h. Cells Incubated in the absence of test compounds undenwent ne ceO division 
cycle. The results ar given as o/o Inhibition of cell multiplication when the concentialton of the c mpound is 
100 ^lM or 250 jiM. The test r suits are given in table 2. 

Table 2. 

Cellular loxity on H9 and F5000 cells 

Compound (code) Vo Inhibition (Cone. ^lM) 
H9 F5000 

1-(2.3-Dideoxy- 35 (200) 55 (100) 

alpha.beta-L-ribofu- 

ranosylj-cytosine 

(VSA 815) 

^ Table 2 shows that the concentrations at which the compound exhibit toxicity exceed the concentration 
needed to 50 o/o inhibition of HIV multiplication as given In table 1. 



25 Claims 



30 



35 



40 



45 



1 . A compound of the formula 

wherein B is adenine, guanine, liypoxanthine, 2,6-diaminopurine or 
«4 





SO 



and the radicals R^ R*, R^. R* and RS are defined as follows: 



R' 
R3 



H,F; 

H, OH. F, Na, CN or R' and R2 together constitute a chemical bond ; 
OH or 



55 



SO 



65 



0 0 

II II 

^O-P-io-P-(OH), 

wherein n « 0, 1 or 2 ; 

R^0H.NH2; 

R5:H.CH3.C2Hs: 

with the provisos that when Ri Is H and is OH, then R^ must not be H, and further that when in the 
P-anomer Ri is H. R2 is OH and R3 is OH. B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 



10 
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0 




wherein R5 is C2H5 when is OH and R« is CHa or C2H5 when R* is NH2; in the form of a mixture of alpha 
and beta anomers or in the form of an alpha or beta anomer; and pharmaceutlcally acceptable salts 
thereof. 

2 A compound according to claim 1, wherein R3 Is OH. ^ . ... ^ 

3' A compound according to any of claims 1-2. wherein R1 and R2 together constitute a chemical bond. 

4 A compound according to any of claims 1-2. wherein Ri is H and R2 is F or Ms. 

5 A compound according to any of claims 1 -4, wherein R* is NH2 and RS is H or CHa. 
6*. A compound according to any of claims 1-4, wherein R* is OH and R* is H or CH3. 
7. A compound of the formula 




wherein B is adenine, guanine, hypoxanthine, 2,6-diaminopurine or 




and the radicals R\ R2. R3. R^ and R* are defined as follows: 



R2: H, OH, F, N3. ON or R^ and R2 together constitute a chemical bond ; 
R3:o'Hor' 



II 11 
-!0-P—0"P-(0H) 

i I I 

: OHJn 




wherein n - 0,1 or 2; 



RS- H, CH3. C2H5; with the proviso that when R' Is H. is H and R3 is OH B is 



m. 



'2 




.1 
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10 



15 



in the fom, of a mixture of alpha and beta anomers or if, the form of an alpha r beta anomer; and 
pharmaceutically acceptable salts thereof, for us in therapy. 

8 A compound of the formula I acc rdlng to any of claims 1-6 for use in herapy. 

9 A DhLac utical c mposltl n comprising as an active ingredient a comp and of the formula I 
acLdingt^SyoSms 1-7^apharmaceutically acceptable carrier Jn^^^^^ 

;S A m ho^f r therapeutic and/ r prophylactic treatment of virus Infections in an anjma or human 
hostfnneedoJtreatmenroomprisingadminlsteringanelfectiveam untof acompoundof theformutalas 

TA'merod^'So?ding to claim 10 for treatment of infections caused by >^ruses requiring reverse 
transcriptase for replication, including human immune deficiency virus and hepatitis B virus. 

12 A method according to claim 10 for treatment of infections caused by herpes viruses. 

3 U« of a expound of the fomiula I according to any of claims 1-7 for the manufacture of a 
medicament for therapeutic and/or prophylactic treatment of the acquired immune deficiency syndrome 
and infections caused by viruses requiring reverse transcriptase for replication. 

JJ. use according to claim 13 for the treatment of infections caused by HIV-viruses. hepatitis B virus, or 
herpesviruses. 

15. A process for preparation of a compound of the formula 



^0 
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40 



45 



50 



55 




wherein B R2 and are as defined in Claim 1 . by ^ . .... 

a) condensJig a glycoside as comprised in the formula I to the N-1 position of a pyrimidine 
derivative or to the.N-9 position of a purine derivative 



* B 



8 



r2' r' 



?' 1 



v^herein Z is CI. Br. J. acyloxy or alkoxy, R^" and R»' are R2 and R3. respectively, as defined above or 
with the proviso that when or R3 is OH then 0 must have a protecting group. B^ is B as defined 
above having a silyUcyl or alkyi protecting group; or , „ . „. .u^ f„™„ia 

b) oxidizing the 5'-hydroxymethyl function of a D-ribofuranosyl nucleoside analogue of the formula 
I' to an aldehyde 





Wherein B and R2 are as defined above. Inverting the configuration at the 4'-position, isolating the 
L-stereomer and reducing it to the L-ribofuranosyt nucleoside analogue of the formula I. 

Claims for the following Contracting States: GR.ES 

1 . A process for preparation of a compound of the formula 



€0 



65 
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r2 r1 



Wherein B is adenine, guanine, hypoxanthine. 2,6-diamlnopurine or 
N 

N 



and the radicals R\ R^. R^. R* and R« are defined as follows: 
R^:H,F; 

R2: H. OH, F. Na, CN or and R2 together constitute a chemical bond ; 
R3:OHor 




f 0 

^O-P-iO-P-(OH)^ 



OH 



n 



wherein n = 0, 1 or2 ; 
RV0H,NH2; 

R5:H.CH3.C2H5; ^ ■ . 

with the provisos that when R^ is H and R^ is OH. then must not be H. and further that when in the 
p-anomer is H, R2 is OH and R^ is OH. B is adenine, guanine, hypoxanthine. 2.6-diaminopurine or 
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15 



20 
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30 



35 




40 



45 



wherein R^ is C2H5 when R* is OH and RS is CHa or C2H5 when R* is NH2, by 

a) condensing a glycoside as comprised in the formula I to the N-1 position of a pyrimidine 
derivative or to the N-9 position of a purine derivative 



R - \ / 



wherein Z is CI, Br. J. acyloxy or ail<oxy. R^* and R'' are R« and R^, respectively, as defined above or 
with the proviso that when or R3 is OH then 0 must have a protecting group. B^ is B as defined 
above having a silyt.acyl or alky) pr tecting group; r 

b) oxidizing the 5'-hydroxymethyl function f a D-ribofuran syl nucleoside analogue fth formula 
r to an aldehyde 



60 
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15 



20 



25 



30 




V 




wherein B and are as defined above, inverting the configuration at the 4'.posrtion. isolating the 
L-stereomer and reducing it to the L-hbofuranosyl nucleoside analogue of the formula I. 
2 A process according to claim 1. wherein is OH. , ... ^ 

2, A process according to any of ciaims 1 -2. wherein and R2 together constitute a chemical bond. 
4, A process according to any of daims 1 -2, wherein RMs H and R^ is F or N3. 

5 A process according to any of claims 1-4. wherein R^ is NH2 and R* is H or CH3. 

6 A process according to any of ciaims 1-4, wherein RMs OH and R6 is H or CH3. . ^ . ^ 

7 A process according to any of claims 1-6. wherein the compound of the formula I is obtained in the 
form of a mixture of alpha and beta anomers or in the form of an alpha or beta anomer and optionally is 
converted into a pharmaceutically acceptable salt. 

8, Use of a compound of the formula 



r2 r1 

wherein B is adenine, guanine, hypoxanthine. 2,6-diaminopurine or 
«4 



35 



40 



45 



50 




and the radicals R^ R^. R3, R* and RS are defined as follows: 
RVH.F; 

R2: H. OH. F, N3. CN or R^ and R2 together constitute a chemical bond ; 
R3:0H or 



0 
II 



f 0^ 

_l0-p-l-O-P-(0H), 

i I ^ 

OH 



55 



60 



wherein n - 0, 1 or 2 ; 
R<:OH,NHa; 

R5- H. CHa, C2H5; with the proviso that when R ' is H, R2 is H and is OH B is 
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in the form of a mixture of alpha and beta an mers or in the f rm ot an ^^^^ 
nharmaceutically acceptable salts there f. for the manufacture f a medicament for th rapeutic and/or 
pl^yintfc treatment of the acquired Immuno defictency syndr me and Infections caused by viruses 
r quiring transcriptase for replicati n. 
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